Abstract-
Fig.1: Hudiara Drain in Map.
There are 112 small industries located next to the drain on Pakistani side as it travels 63 kilometers before entering into the Ravi. This water is also being used for irrigation along the length of the drain by using different methods. The villagers even use water from wells dug close to the drain, which are exposed to the pollution through seepage. With increasing water shortage for agriculture and increasing waste water volume in drains, farmers around these drains find it convenient to irrigate the fields with easily accessible and free of cost drain water. Untreated water, when used for irrigation, seeps into the soil and facilitates the entry of a number of pathogens and heavy metals into the food chain. Vegetables and other crops grown with polluted water may also have exceeded levels of heavy metals which may cause diseases when consumed by people or by animals. Therefore, the present study has been undertaken with following objectives. 1-Assessment of heavy metals concentration in Hudiara Drain water. 2-Investigation of the concentration of heavy metals in different fodder crops grown with this drain water.
II. MATERIALS AND METHODS
A survey was conducted along the Hudiara drain inside Lahore city and ten different sites were selected along Hudiara drain at a distance of three kilometers from each other. The sites were selected where Hudiara drain water is being used for irrigating fodder crops and these fodder crops are being grazed by the cattles. Water samples were collected directly from the Hudiara drain and also from the tube wells installed at the banks of Hudiara drain and the tube wells directly pumping the water of Hudiara drain and using it for irrigating of fodder crops. Water samples were collected from different points within the distance of 3 kilometers. Five water samples were collected from each site. Water samples were collected in Polythene bottles washed with distilled water and dried. The water samples were filtered through Whatman filter paper no 42 and acidified with few drops of 1 N Nitric Acid and stored for further analyses in clean polythene bottles washed with distilled water. These samples were properly labeled, for storage and further analyses. Leaves samples of Fodder crops, Berseem, Bajra, Maize and Oat were collected from the fields irrigated with the tube wells directly pumping the water of Hudiara drain and also from the tube wells installed near the banks of Hudiara drain. Fodder crops samples were collected from three different points of a site within the distance of 3 kilometers. Leaves samples were washed with distilled water, dried with blotting paper. Then the samples were air dried and then dried in oven till constant weight. The fodder crops samples were digested with double acid mixture in fume hood and were stored for analyses after making required volume. The stored water and plant samples were subjected to heavy metals analyses including Lead, Cadmium, Chromium, Nickel, Zinc, Iron, Copper and Manganese on Atomic Absorption Spectrophotometer [8] and were compared with Maximum Recommended Concentrations. The data was also subjected to mean and percentage. [9] .
III. RESULTS AND DISCUSSION
Chromium contents in Hudiara drain water showed a large variation and contents ranged from 0.02 mg L -1 to 0.17 mg L -1
. The data was classified into safe and unsafe considering the Maximum Recommended Concentrations given by FAO (1985) and data showed that 37 samples being 74% were safe and remaining 13 (26%) samples were unsafe for irrigation according to the guidelines of FAO. Similarly, Nickel contamination in Hudiara drain water also showed huge variation and contents ranged from 0.07 mg L -1 to 0.93 mg L -1 . The data was classified into safe and unsafe regarding Nickel contamination considering the Maximum Recommended Concentrations given by FAO (1985) FAO (1985) and data showed that 50% samples were safe and remaining 50% samples were unsafe for irrigation according to the guidelines of FAO. Manganese contamination in Hudiara drain water also showed huge variation and contents ranged from 0.11 mg L -1 to 0.90 mg L -1 . The data was classified into safe and unsafe regarding Nickel contamination considering the Maximum Recommended Concentrations given by FAO (1985) and data showed that 41 samples being 82% were safe and remaining 18% samples were unsafe considering the guidelines of FAO. Table 3 & 4 showed quite a large variation and data was classified into safe and unsafe samples considering the Critical levels described by Asaolu [10] and WHO [11] . Lead contents in fodder crops irrigated with Hudiara drain water ranged from 0.2 mg kg -1 to 4.2 mg kg -1 and 50% (15 No.) samples were below the Critical levels recommended by Asaolu. Hence, Lead pollution was found in fodder crops irrigated with Hudiara drain water. Cadmium contamination was shown in fodder crops irrigated with Hudiara drain water as the Hudiara drain water was contaminated with Cadmium and that depicted in fodder crops irrigated with Hudiara drain. Cadmium contents in Hudiara drain irrigated fodder crops ranged from 0.7 mg kg -1 to 3.1 mg kg -1 and all the samples were above the Critical levels described by WHO (1996) . Chromium contents in fodder crops irrigated with Hudiara drain water showed contamination and contents ranged from 4.0 mg kg -1 to 32.0 mg kg -1 . The data was classified into safe and unsafe considering the Critical levels described by Asaolu (1995) and data showed that all samples were unsafe according to the guidelines given by Asaolu (1995) . Nickel contamination in Hudiara drain water irrigated fodder crops also showed variation and contents ranged from 4.0 mg kg -1 to 16.2 mg kg -1 . The data was classified into safe and unsafe regarding Nickel contamination considering the critical levels given by WHO (1996) and data showed that 19 (63.4%) samples were safe and remaining 11 (36.7%) samples were unsafe. Zinc contents in fodder crops irrigated with Hudiara drain water ranged from 4.0 mg kg -1 to 64.0 mg kg -1 and 17% samples were below the Critical levels recommended by Soltanpur (1985) . Hence, Zinc pollution was found in fodder crops irrigated with Hudiara drain water. Iron contamination was shown in fodder crops irrigated with Hudiara drain water ranged from 1000 mg kg -1 to 3801 mg kg -1 and all the samples were above the critical levels described by Soltanpur (1985) . Copper contents in fodder crops irrigated with Hudiara drain water showed contamination and contents ranged from 50 mg kg -1 to 319 mg kg -1 . The data was classified into safe and unsafe considering the critical levels described by Soltanpur (1985) and data showed that all samples were unsafe according to the guidelines given by Soltanpur (1985) . Manganese contamination in Hudiara drain water irrigated fodder crops also showed variation and contents ranged from 25 mg kg -1 to 140 mg kg -1 . The data was classified into safe and unsafe regarding Nickel contamination considering the critical levels given by Soltanpur (1985) and data showed that all samples were unsafe.
Fig.3: Variation of Different Heavy Metals ( Mean) Contaminated in Fodder Crops irrigated with Hudiara
Drain.
Cadmium contents in Hudiara drain irrigated fodder crops ranged from 0.7 mg kg -1 to 3.1 mg kg -1 and all the samples were above the Critical levels described by WHO (1996) . Chromium contents in fodder crops irrigated with Hudiara drain water showed contamination and contents ranged from 4.0 mg kg -1 to 32.0 mg kg -1 . The data was classified into safe and unsafe considering the Critical levels described by Asaolu (1995) and data showed that all samples were unsafe according to the guidelines given by Asaolu (1995) . Nickel contamination in Hudiara drain water irrigated fodder crops also showed variation and contents ranged from 4.0 mg kg -1 to 16.2 mg kg -1 . The data was classified into safe and unsafe regarding Nickel contamination considering the critical levels given by WHO (1996) and data showed that 19 (63.4%) samples were safe and remaining 11 (36.7%) samples were unsafe. Zinc contents in fodder crops irrigated with Hudiara drain water ranged from 4.0 mg kg -1 to 64.0 mg kg -1 and 17% samples were below the Critical levels recommended by Soltanpur (1985) . Hence, Zinc pollution was found in fodder crops irrigated with Hudiara drain water. Iron contamination was shown in fodder crops irrigated with Hudiara drain water ranged from 1000 mg kg -1 to 3801 mg kg -1 and all the samples were above the Critical levels described by Soltanpur (1985) . Copper contents in fodder crops irrigated with Hudiara drain water showed contamination and contents ranged from 50 mg kg -1 to 319 mg kg -1 . The data was classified into safe and unsafe considering the Critical levels described by Soltanpur (1985) and data showed that all samples were unsafe according to the guidelines given by Soltanpur (1985) . Manganese contamination in Hudiara drain water irrigated fodder crops also showed variation and contents ranged from 25 mg kg -1 to 140 mg kg -1 . The data was classified into safe and unsafe regarding Nickel contamination considering the critical levels given by Soltanpur (1985) and data showed that all samples were unsafe. , Mn +2 of fodder crop irrigated with Hudiara drain. Some of the heavy metals are essential and some are even not essential for plant growth but after accumulating in the soil are transferred to food chain [4] . These metal ions are either themselves toxic to biological organisms or induce deficiency of others [13] . These metals have their permissible limits quite low and show toxicity on plants, animals and human beings above their permissible limits [14] . Generally, our farmers are not aware of the metal ion toxicity being introduced into food chain by vegetables/ crops grown with these polluted waters [15] . These heavy metals reduce the activity of hydrolysis viz., α amylase, phosphatase, RNAse and proteins. They interfere in the enzyme action by replacing metal ions from the metaloenzymes. Among heavy metals cadmium shows severe effect on seedling length, dry weight, causes structural change in chloroplast, reduces photosystem-II activity, reduces process of photosynthesis, availability of carbon dioxide, reduce glycolipids, neutral lipids and total lipids, lowers stomatal conductance, interfere membrane permeability and reduce respiration in leaves [12] . Toxic level of lead inhibits seed germination, reduces transpiration, reduce rate of photosynthesis, alters relative proportion of chlorophyll a and chlorophyll b, causes reduction in total chlorophyll production, and reduce gaseous exchange in leaves. Similarly toxicity of nickel and chromium showed drastic effect on dry matter production and crop yield [12] .
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CONCLUSION Sewage and Industrial wastes are big source of Heavy metals in drains, almost above the Maximum Recommended Concentrations and this water is used for irrigating fodder crops that causes exceeded amounts of Heavy metals, dangerous for animals and human's health. These heavy metals contaminated crops are grazed by cattles and cattle milk also have high quantities of these metals, which is also carcinogenic to human's health. Hence, it's the need of time to treat the contaminated water before throwing into drains or not to use this contaminated water for irrigation/drinking purpose, also the Government should emphasize and made regulations for this purpose.
